Production of spontaneously beating neonatal rat heart tissue for calcium and contractile studies.
Neonatal rat ventricular myocytes (NRVM) and fibroblasts (FB) serve as in vitro models for studying fundamental mechanisms underlying cardiac pathologies, as well as identifying potential therapeutic targets. Typically, these cell types are separated using Percoll density gradient procedures. Cells located between the Percoll bands (interband cells [IBCs]), which contain less mature NRVM and a variety of non-myocytes, including coronary vascular smooth muscle cells and endothelial cells (ECs), are routinely discarded. However, we have demonstrated that IBCs readily attach to extracellular matrix-coated coverslips, plastic culture dishes, and deformable membranes to form a 2-dimensional cardiac tissue layer which quickly develops spontaneous contraction within 24 h, providing a robust coculture model for the study of cell-to-cell signaling and contractile studies. Below, we describe methods that provide good cell yield and viability of IBCs during isolation of NRVM and FB obtained from 0- to 3-day-old neonatal rat pups. Basic characterization of IBCs and methods for use in intracellular calcium and contractile experiments are also presented. This method maximizes the use of cells obtained from neonatal rat hearts.